
UNITED STATES DEPARTMENT OF THE INTERIOR 

GEOLOGICAL SURVEY

Analyses and description

of

soil samples from

Mountain Lake and Peters Mountain Wilderness Study Areas 

Virginia and West Virginia

by 

Jerry M. Motooka, Craig A. Curtis, and Frank G. Lesure

OPEN-FILE REPORT 

OF 78-1077-A

1978

This report is preliminary and has not been edited or reviewed for 
conformity with U.S. Geological Survey standards and nomenclature,



Analyses of soil samples from

Mountain Lake and Peters Mountain Wilderness Study Areas, 

Virginia and West Virginia

by

Jerry M. Motooka, Craig A. Curtis, and Frank G. Lesure

Abstract

Semiquantitative emission spectrographic analyses for 30 elements 
and atomic absorption analysis for zinc on 98 soil samples are reported 
here in detail. Location for all samples are in Universal Transverse 
Mercator (UTM) coordinates. A few samples of soil developed on Lower 
Devonian sandstone and chert contain more barium and zinc than soils 
on other formations but do not suggest the occurrence of economic 
concentrations of either element.

Introduction

A few stream sediment samples from the Mountain Lake and Peters 
Mountain Wilderness Study Areas, Craig and Giles County, Va. and 
Monroe County, W. Va., contain anomalous amounts of zinc (Lesure, 
Williams, and Dunn, 1978, plate 5). In order to evaluate these better 
Lesure, J.P. D'Agostino, A.E. Grosz, and J.T. Hanley collected soil 
samples in six areas that have drainage basins containing anomalous 
zinc. These samples were analysed in the U.S. Geological Survey 
laboratories, Denver, Colorado, and the results are given here in detail,

Sample description

The soil samples are from the A2 or upper B soil zone, just below 
the dark organic-rich surface soil or A^ zone. The soils are developed 
on Upper Silurian and Lower Devonian sedimentary rocks as shown in 
the following lists:

Geologic Unit Soil sample numbers

Peters Mountain area

Silurian System 
Reefer Sandstone 
(locally may include Tonoloway 
Limestone and other Upper 
Silurian sandstones)

VPM 130, 131, 132, 133, 134, 
136, 140, 141, 145, 146, 147, 
148, 153, 154, 155, 156, 157, 
158, 166, 167, 168, 169, 170, 
171, 172



Devonian System
Rocky Gap Sandstone VPM 137, 139, 142, 143, 149, 

152, 159, 161, 163, 164, 165, 
178

Huntersville Chert VPM 138, 142, 144, 150, 152, 
162, 176, 177

Mountain Lake area

Silurian System
Keefer Sandstone or
Upper Silurian Sandstone, undivided

VML 169, 170, 174, 177, 178, 
179, 180, 700, 701, 702, 708, 
709, 716, 718, 724

Devonian System
Rocky Gap Sandstone and Huntersville 
Chert (undivided)

Millboro Shale and Brallier Formation 
(undivided)

VML 166, 167, 175, 181, 182, 
703, 707, 715, 717

VML 160, 161, 162, 163, 164, 
165, 168, 171, 172, 173, 176, 
183, 184, 704, 705, 706, 710, 
711, 712, 713, 714, 719, 720, 
721, 722, 723

Analytical techniques

The soil samples were dried and sieved to minus 80-mesh (0.177 mm) 
in the laboratory; the minus 80-mesh fraction was pulverized and used 
for analyses.

Motooka analysed semiquantitatively all samples for 30 elements using 
a six-step, spectrographic analysis method (Grimes and Marranzino, 1968). 
Curtis analysed all samples for zinc using an atomic absorption technique 
(Ward and others, 1969, p. 20).

The semiquantitative spectrographic values are reported as six steps 
per order of magnitude (1, 0.7, 0.5, 0.3, 0.2, 0.15, or multiples of 10 
of these numbers) and are approximate geometric midpoints of the concentra 
tion ranges. The precision is shown to be within one adjoining reporting 
interval on each side of the reported value 83 percent of the time and 
within two adjoining intervals 96 percent of the time (Motooka and 
Grimes, 1976).

Explanation of Table

Iron, magnesium, calcium, and titanium values are reported in percent 
(%); all others are in parts per million. Letters preceeding chemical 
symbols indicate the method of analyses: S, six-step semiquantitative 
spectrographic method; AA, atomic absorption. Other symbols represented 
on the table are: N, not detected; <, amount detected is below the limit 
of determination which is figure shown; >, amount detected is above the 
highest limit of determination, which is figure shown; P, partial digestion.



Elements looked for spectrographically but not found and the lower 
limit of determination: As(200), Au(10), Bi(10), Cd(20), Sb(lOO), 
Sn(10), and W(50).

The X-Y coordinates are Universal Transverse Mercator (UTM) grid, 
zone 17. The X coordinate is the easting value; the Y is the northing. 
Sample locations are shown on plates 3 and 4 in Lesure, Williams, and 
Dunn, 1978.

References Cited

Grimes, D.J., and Marranzino, A.P., 1968, Direct-current arc and alternating- 
current spark emission spectrographic field methods for the semi- 
quantitative analysis of geologic materials: U.S. Geological 
Survey Circular 591, 6 p.

Lesure, F.G., Williams, B.B., and Dunn, M.L., 1978, Mineral resources 
of Mill Creek, Mountain Lake, and Peters Mountain Wilderness Study 
Areas, Craig and Giles Counties, Virginia, and Monroe County, 
West Virginia: U.S. Geological Survey Open-File Report, OF 78-1076.

Motooka, J.M. and Grimes, D.J., 1976, Analytical precision of one-sixth 
order semiquantitative spectrographic analyses: U.S. Geological 
Survey Circular 738, 25 p.

Ward, F.M., Nakagawa, H.M., Harms, T.F., and Van Sickle, G.H., 1969, 
Atomic-absorption methods of analysis useful in geochemical 
exploration: U.S. Geological Survey Bulletin 1289, 45 p.



So
il
s

p 
Ie

X
-
C
O
O
R
O
,

Y
-
C
O
O
R
O
,

S
-
F
E
X
 

S
-
M
G
X
 

S
-
C
A
X
 

S
-
T
1
X

S
-
M
N

S
-
A
G
 

S
-
8

S
-
8
A
 

S
-
B
E
 

S
-
C
O
 

S
-
C
R

S
-
C
U
 

S
-
L
A

V
P

O
3
0

V
P

X
I 

31
V 

P 
* 

1 
3 

2
/P

'0
3

3
V

P
'1

1
3

4

y
?

-'
1

3
5

;P
'1

3
6

^
' 
P

 '
A

 f
 
J
 
J

J
 P

 
* 

1 
* 

^

V
 P

 4
 1

 3
 V

; P
  '

 1 
4 

J
 / 

» 
 ' 1

 4
 1

/P
 '
1
 4

2
;?

 '1
 4

3
/P

1
1
4
4

v
p

-'
i<

.5
; 

P 
'1 

1 
4 

6 
'

V 
f 

' 
1 

4 
/

;p
 '1

 4
<i

/°
"1

4
9

;p
ii
5
o

V 
- 

M
 5

 1
J
f 

*1
 5

2
Jf>

 O
 5

3
^ P

 .'.
 1 

5 
4

yp
-1

1
5

5
y P

  «
 1 

5 
6

JP
 O

 5
7

v 
P 

' 1
 5

 5
V

P
i:
5
9

V 
P 

'« 
1 6

 3
V

P
 
'H

I
V 

P 
' 

1 
6 

2
V

° 
*1

 6
3

;p
 1

1 
64

V
P

-O
6

6
VP

 *
1 

6
7

VP
M

1 
63

VP
 O

 6
9

V
P

1
1
7
0

,P
--

.1
71

/f
 «

1 
72

VP
 '

1
 /

3
VP

 M
 7

4
V

P
.^

17
5

5
3
5
,6

2
0

5
3
5
, 6

S
O

5
3

5
,6

2
0

5
3
5
,6

5
0

5
3

5
,6

3
0

5
3
5
,6

1
0

5
3

5
,6

0
0

5
3
5
,5

4
0

5
3
5
, 
5

iJ
5
3
5
,4

3
0

5
3
5
,4

6
0

5
3

5
,4

2
0

5
3

5
, 

7
7
J

5
3
5
,8

2
0

5
3
S

,V
U

J

5
3

5
,9

4
3

5
3

6
,0

5
0

5
3
6
, 

O
VO

5
3
6
,1

0
0

5
3
6
,1

3
3

5
3
6
,1

2
0

5 
3
6
,0

3
3

5
3
5
,9

7
0

5
3
5
,9

0
0

5
3
5
,8

6
0

5
3

5
,8

0
0

5
3
5
,7

2
0

5
3
5
,7

3
0

5
3
5
,7

4
0

5
3
5
,8

5
0

5
3
6
,4

8
0

5
3

6
,6

0
0

5
3
6
,7

1
0

5
3
6
,7

2
0

5
3
6
, 

7
7
J

5
3
6
,8

0
3

5
3
6
,8

0
0

5
3
6
,7

6
0

5
3

6
,7

1
0

5
3
6
,7

7
0

5
3
6
, 

7
5
J

5
3
6
,7

1
0

5
3
6
,5

7
0

5
3
o
,4

7
j

5
3
6
,3

8
0

4
,1

4
1

,4
2

0
4

,1
4

1
,5

2
0

4
,1

4
1

,7
0

0
4
,1

4
1
,8

4
0

4
,1

4
1

,9
2

0

4
,1

4
1
,9

8
0

4
,1

4
2

,0
7

0
4
,1

4
2
,1

4
0

4
,1

4
2

,1
8

0
4
,1

4
2
,2

2
0

4
,1

4
2

,2
9

0
4

,1
4

2
,3

3
0

4
,1

4
2
,4

7
0

4
,1

4
2

,4
2

0
4
,1

4
2
,4

1
0

4
,1

4
2
,3

6
0

4
,1

4
2

,3
1

0
4
,1

4
2
,2

7
0

4
,1

4
2
,2

0
0

4
,1

4
2
,1

2
0

4
,1

4
2

,0
2

0
4

,1
4

1
,8

3
0

4
,1

4
1

,7
1

0
4
,1

4
1
,6

7
0

4
,1

4
1
,6

1
0

4
/1

4
1
,5

3
0

4
,1

4
1

,3
8

0
4
,1

4
1
,3

0
0

4
,1

4
1

,1
8

0
4
,1

4
1
,1

5
0

4
,1

4
1

,4
1

0
4
,1

4
1
,6

6
0

4
,1

4
1

,8
8

0
4
,1

4
2
,0

2
0

4
,1

4
2

,1
5

0

4
,1

4
2
,2

8
0

4
,1

4
2

,3
5

0
4
,1

4
2
,4

5
0

4
,1

4
2

,5
6

0
4

,1
4

2
,7

3
0

4
,1

4
2

,8
6

0
4
,1

4
2
,9

5
0

4
,1

4
2

,5
2

0
4

,1
4

2
,4

6
0

4
,1

4
2

,4
8

0

.3
0

1
.0

0
1
.0

0
.7

0
2
.0

0

2
.0

0
1
.5

0
2
.0

0
1
.5

0
3
.0

0

.7
0

.1
5

.7
0

7
.0

0
1

.0
0

.7
0

1
.0

0
.7

0
.3

0
1
.0

0

1
.5

0
.7

0
5

.0
0

2
.0

0
.5

0

.7
0

.7
0

.0
0

.0
0

.5
0

.0
0

.5
0

.5
0

.5
0

7
.0

0

5
.0

0
1
.0

0
.7

0
1
.0

0
.7

0

1
.5

0
1

.0
0

1
.0

0
1

.5
0

1
.0

0

.0
7

.1
0

.0
7

.0
7

.2
0

.1
5

.0
7

.0
7

.2
0

.2
0

.1
0

.0
2

.0
7

.1
5

.1
5

.1
5

.1
0

.0
5

.0
5

.0
5

.1
0

.1
0

.1
0

.0
5

.0
5

.0
7

.1
5

.1
5

.1
0

.0
3

.2
0

.1
5

.1
5

.1
0

.0
5

.0
7

.1
0

.1
0

.1
5

.1
5

.1
5

.1
5

.1
5

.1
5

.1
5

<
.0

5
.0

5
.0

5
.0

5
.0

7

.0
7

<
.0

5
.0

5
.0

7
.0

7

.0
5

N
<

.0
5

- 
.1

0
.0

5

.0
7

<
.0

5
<

.0
5

.0
5

.0
5

.0
7

.0
7

.1
0

.0
5

.0
7

.0
7

.0
7

.0
7

.1
0

.0
5

.0
5

.1
0

.0
7

.0
7

.0
5

.0
7

.0
5

<
.0

5
.0

5
.0

5

.0
5

<
.0

5
.0

5
.0

5
.0

5

.5
0

.7
0

.3
0

.7
0

.7
0

.7
0

.7
0

.3
0

.7
0

.7
0

.5
0

.1
5

.2
0

.5
0

.7
0

.3
0

.3
0

.1
5

.3
0

.3
0

.7
0

.7
0

.5
0

.7
0

.3
0

.7
0

.7
0

.7
0

.5
0

.1
0

.3
0

.7
0

.7
0

.5
0

.3
0

' 
.5

0
.5

0
.3

0
.5

0
.5

0

.7
0

.7
0

.5
0

.5
0

.7
0

3
0
0

1
,0

0
0

5
0

0
3

0
0

3
,0

0
0

3
/0

0
0

1
5

0
1

5
0

3
0

0
1
5
0

1
5
0 2U

2
0

0
>

5,
Q

O
O

1
,0

0
0

3
,0

0
0

1
,5

0
0

1
5

0
30

1
0

0

1
5
0

1
0

0
1

5
0

1
0

0
2
0
0

3
0
0

7
0

0
1
,5

0
0

1
,0

0
0

5
0

0

1
,0

0
0

7
0

0
1
5
0

2
0
0

1
5

0

1
5

0
1
5
0

1
,0

0
0

2
,0

0
0

7
0
0

1
5
0 7
0

1
,5

0
0

7
0
0

5
0
0

N N N N N N N N .7 N N N N N
<

.5 N N N N N N N N N .5 N N N N N N N N N N N N N N N N N N N N

7
0

1
0
0 5
0

1
0

0
1
0
0

1
0

0 7
0 70 70 7
0

1
0
0 70 7
0

5
0

70 70 7
0 15 70 3
0 5
0

5
0

5
0 70 70 70 7
0 70 5
0

3
0

7
0 70 7
0

50 5
0

50 7
0 7
0

7
0

1
0

0 70 7
0

7
0

1
0

0 7
0

1
0
0

2
0
0

1
5

0
1

5
0

3
0

0

3
0

0
1
0
0

2
0
0

1
,5

0
0

1
,0

0
0

1
5

0 N
70

5
,0

0
0

7
0

0

2
0

0
1
5
0 70 5
0

1
5

0

2
0

0
1

5
0

1
5

0
2

0
0

1
0
0

1
5

0
2
0
0

2
0

0
1

5
0

5
0

0

2
0
0

3
0

0
7

0
0

7
0
0

1
5

0

1
5

0
2
0
0

1
5

0
3

0
0

15
0

2
0

0
2
0
0

1
5

0
2

0
0

2
0

0

0
.0 1
.5

1
.0

0
.0 1
.5

1
.5

1
.0

1
.0

1
.0

1
.0

0
.0 N N
2

.0
1

.0

0
.0

0
.0

0
.0 N

1
.5

1
.0

0
.0 1
.5

0
.0

O
.O

0
.0

0
.0 2
.0

0
.0 3
.0

1
.0

0
.0 1
.5

1
.5

2
.0

0
.0

0
.0

0
.0 1
.5

0
.0

0
.0 1
.0

1
.0

1
.0

0
.0

N 7 N N
1

0

1
0 N N N

<
5 N N N

2
0 7

30 15 N N N N N N N N N 7
10 10

5 7 5 5 N 5

<
5 <
5 7 7 7 5

<
5 5

10 1
5

15 3
0

2
0 2
0

3
0

3
0

15 15 30 3
0

2
0

< 
10

  
10 3
0

2
0 2
0 2
0

. 
10

0
0 2
0

2
0 15 3
0

.1
0

0
0 15 2
0 2
0

2
0 15 3
0 3
0

SO 3
0

3
0

3
0

3
0

2
0

3
0 2
0 3
0

3
0

2
0

2
0

2
0

N 5 5
<

5 2
0 1
0

<
5 7

15
7

<
5 N N

2
0 7 7 7

<
5 N 5 5

<
5

15 <
5 N

  
N N 5 5 5 7 7 7

1
0

1
5 7

<
5

<
5 5

<
5 5

<
5 5 7 5

N N N N 30 20
<

2
0 20 30 30 N N N 50 20

N
<

2
0 N N N N N 14 N N N N N N N

2
0 20 30 20 20 20
N

<
2

0 3
0 20 20 20 20 20 20



Z Z 2 Z Z ZZZZZ ZZZZZ ZZZZZ ZZZZZ vnZ^ZZ Z^IZZZ ZZ

ccoco OOGGC zccoo zoooo zoooc zzzoo ooozc ooooo o o c o o z
en

-  M AA-*-»Vf» -  u-l A A A -» -» Irt-fJ -» f>J A V>

AA AA AA A AA

COOZO OOZCO vncCOO ZOvnoo ZZZOv^ OZwnCZ wnoOZO OOOZC vnCO

ozzzz zzzzz zzzzz ozzzz zzzzz zzzzz zozzz zozzz zzzzz v>

OOCOO OCOOO OOOOC OOCOC vnOOOO C V» C O O OOvsivsiO COOOO OOOOO I

A
I* l*« I* is* I* \s4i*tiv o< iv rxjruu^vnrxj \s* t*j IM \** t*j -*vnt^irMU4 rufxj ru^vi ruOM-^-^rxj i*to*rvfvil* OMivrsi^iv Vk 
OOOOC OCOOO OOOOO OOOOO vnOOCO OOZCO OOvnOC OOOOO OOOOO I

A
M IV (A 
O O I

zzzzz zzzzz zzzzz zzooz zzzzz zzzzz zzzzz zzzzz zzzzz r*

COCOO OOOCC OOOOO OOCCO OOOCO C C C O O OOOOO OOOOO OOOOO rx 
OOCOO OOCOO OOOOO OOOOO OCCCO OOOOO OOOOO OOOOO COOOO a

OO«J»OO OtntnOO OOOOO OtnOOtn O O O is> \s> OO«^>«^>O OOOOO tnOOOO O O O O vn rx
z 
I



So
t 
I
s
 
c
o
n
t
i
n
u
e
d

X
-C

O
O

R
D

,
Y

-C
O

O
R

D
,

S
-F

E
X

 
S

-N
G

X
 

S
-C

A
X

 
S

-T
IX

S
-M

M
S

-A
6

 
S

-B
S

-8
A

 
S

-B
E

 
S

-C
O

 
S

-C
R

 
S

-C
U

 
S

-L
A

V
P

«
1

7
6

V
P

X
17

7
y 

p 
* 1

 7
 a

v
:u

l*
'J

V
^i

.1
6
1

V
^
L

1
6

2
V

IU
5

/ 
<

lH
4

/-
lU

S
V 

XL
 1

66

r<
L
l6

7
rf

*L
l6

3
V

'L
l'
jV

V
L

1
7

J

V
L
1
7
1

V
L
1
7
2

;  
' L

 1 
? 

3
V

'l_
1
 7

4
V

L
1
7
5

;V
H

 7
6

V
*L

*.
 7

7

V
"L

1
 7

4
; v

  .
 i 

7 
?

V
<

L
1

 ^
J

V
K

L
1
 2

1

>/
M

L
lS

2
V

.i
. 

1 
S

3
r'
L

i-
5

4
V

t.
7

3
j

V
I 

L 
/ 

0 
1

V
L

7
0

2
V

 i.
 7

 'J
 3

V
*
l/
fj
4

V
1

L
/0

5
V

-U
7

0
6

V
M

L
7
0
7

V
L
7
0
S

V
*L

 7
0
?

V
L

7
1

0
r'
L

/1
1

V
K

i.7
1
2

Y
«

IL
/1

3

/
w
lM

4

V
L

7
1

5
V

1
L
7
1
6

5
3

6
/3

0
0

5
3

6
,3

9
0

5
3
6
,4

5
0

5
4

5
,

fm
5
4
5
,9

6
0

5
4
5
,9

9
0

5
4
6
,0

2
0

5
4

6
, 
O

iJ
5

4
6

,0
4

0
5

4
6

,0
4

0

5
4

6
,0

9
0

5
4
6
,1

2
0

5
4
S

,4
8
0

5
4

5
,5

1
0

5
4

5
, 

4
4
0

5
4
5
,4

0
0

5
4
5
,3

5
0

5
4

6
,0

6
0

5
4

6
,0

*0
5
4
6
, 

1
3

J

5
4
6
,1

8
0

5
4

6
,2

2
0

5
4

6
,3

5
0

5
4
7
,6

7
0

5
4
7
,6

8
0

5
4

7
,6

9
0

5
4
7
, 

72
U

5
4

7
,8

1
0

5
5

0
,6

2
0

5
5

U
,6

2
0

5
5
0
,6

4
0

5
5
0
,6

1
0

5
5
0
,5

7
0

5
5

0
,5

0
0

5
5

0
,4

6
0

5
5

0
,3

9
0

5
5

0
,5

5
0

5
5
0
,3

7
0

5
4
9
,4

3
0

5
4
9
,3

1
0

5
4

9
,1

8
0

5
4

9
,1

1
0

5
4
9
,0

0
0

5
4
8
,9

4
0

5
4
6
,1

8
0

4
,1

4
1

,9
8

0
4

,1
4

1
,8

6
0

4
,1

4
1
,7

2
0

4
,1

3
6

,2
3

0
4

,1
3

6
,1

4
0

4
,1

3
6
,0

4
0

4
,1

3
5
,9

0
0

4
,1

3
5
,8

2
0

4
,1

3
5
,7

0
0

4
,1

3
5
,6

4
0

4
,1

3
5

,6
0

0
4

,1
3

5
,5

4
0

4
,1

3
5
,2

3
0

4
,1

3
5
,1

5
0

4
,1

3
5
,3

0
0

4
,1

3
5

,4
0

0
4
,1

3
5
,5

3
0

4
,1

3
9
,1

5
0

4
,1

3
9

,1
4

0
4
,1

3
9
,1

2
0

4
,1

3
9

,3
8

0
4

,1
3

9
,0

6
0

4
,1

3
9
,0

3
0

4
,1

4
1

,0
4

0
4
,1

4
1
,0

3
0

4
,1

4
1

,0
1

0
4

,1
4

0
,8

0
0

4
,1

4
0

,7
3

0
4

,1
4

4
,6

0
0

4
,1

4
4

,7
2

0

4
,1

4
4

,8
4

0
4

,1
4

4
,9

4
0

4
,1

4
5
,0

7
0

4
,1

4
5
,2

1
0

4
,1

4
5

,3
9

0

4
,1

4
5

,5
1

0
4

,1
4

5
,6

8
0

4
,1

4
5

,6
0

0
4
,1

4
1
,0

7
0

4
,1

4
1
,2

3
0

4
,1

4
1
,4

7
0

4
,1

4
1

,5
6

0
4
,1

4
1
,7

2
0

4
,1

4
1

,9
3

0
4
,1

3
9
,3

7
0

1
.0

0
1

.5
0

2
.0

0
1
.5

0
1

.0
0

.7
0

1
.0

0
3
.0

0
2

.0
0

.5
0

3
.0

0
1
.5

0
3

.0
0

.1
5

.1
5

.7
0

2
.0

0
.7

0
.5

0
3

.0
0

1
.0

0
.2

0
.7

0
1

.0
0

5
.0

0

5
.0

0
1
.0

0
3

.0
0

3
.0

0
5
.0

0

2
.0

0
5

.0
0

1
.0

0
1
.5

0
3

.0
0

3
.0

0
.7

0
1
.0

0
1
.0

0
1

.5
0

.7
0

3
.0

0
1
.0

0
1
.0

0
1

.5
0

.1
5

.2
0

.2
0

.2
0

.1
5

.1
0

.1
0

.5
0

.2
0

.0
3

.5
0

.1
0

.3
0

.0
3

.0
3

.0
5

.5
0

.1
0

.0
5

.1
0

.0
7

.0
3

.0
7

.2
0

.1
0

.1
0

.1
5

.3
0

.3
0

.3
0

.5
0

.3
0

.1
0

.1
5

.2
0

.1
5

.1
0

.1
5

.0
7

.1
5

.0
3

.2
0

.1
0

.0
7

.1
0

<
.0

5
.0

5
<

.0
5

<
.0

5
<

.0
5

<
.0

5
<

.0
5

<
.0

5
<

.0
5

N

<
.0

5
<

.0
5

<
.0

5
<

.0
5

<
.0

5

<
.0

5
<

.0
5

<
.0

5
<

.0
5

<
.0

5

<
.0

5
<

.0
5

<
..

0
5

<
.0

5
<

.0
5

.0
5

.0
5

<
.0

5
<

.0
5

<
.0

5

<
.0

5
.0

7
.0

5
<

.0
5

.0
5

.1
0

<
.0

5
.0

5
<

.0
5

<
.0

5

<
.0

5
<

.0
5

.0
5

<
.0

5
<

.0
5

.7
0

.7
0

.5
0

.5
0

.7
0

.7
0

.5
0

.5
0

  
.7

0
.3

0

.5
0

.3
0

.5
0

.2
0

.3
0

.3
0

.7
0

.5
0

.5
0

.2
0

.3
0

.2
0

'

.2
0

.7
0

.1
5

.2
0

.7
0

.7
0

1
.0

0
1

.0
0

.7
0

.7
0

.7
0

.7
0

1
.0

0

.3
0

.3
0

.5
0

.7
0

.7
0

.5
1)

1
.0

0
.5

0
.5

0
.5

0

50
1

,5
0

0
3

,0
0

0
1

5
0 70

1
0

0 7
0

70
7
0
0 30

1
0
0

1
5

0
1

0
0 10 10 50

1
0

0
3

0
0

7
0

1
5
0

2
0
0 10

1
0
0 7
0

2
0

0

3
0

0
2
0
0

1
5
0

5
/0

0
0

3
0

0

2
0
0

3
0

0
1
5
0

1
5

0
1

,0
0

0

3
0
0

1
,5

0
0

2
/0

0
0

1
0
0 70 30

1
0

0
1

0
0

7
0

1
/0

0
0

N N N N N N N .5
<

.5 ft

2
.0 N N N .5 N N N N N N N N N N N N .5 N N N

<
.5 N N

<
.5 N N N N N N N N N N

70
1

0
0 7
0

7
0

1
0
0 7
0

7
0

1
0

0 70 70

1
5
0 70

1
5
0

1
5

0
1

5
0

70
1

0
0 50 50 5
0 7
0

1
0

0
1
0
0

1
0

0 30 2
0

1
0

0
1

5
0

1
0

0
1

0
0 70 50 50 70

1
0

0

7
0

7
0 70

1
0

0 70 5
0

1
0

0
7
0

5
0 50

2
0

0
1
5
0

3
0

0
2
0
0

1
5

0

1
0

0
1
5
0

3
0

0
3
0
0

'5
0

7
0
0

1
0

0
3

0
0 N

5
0

1
0

0
3
0
0 70 7
0

1
5

0 5
0 N

70
1

0
0

5
0

0

1
/0

0
0

2
0
0

7
0

0
5

0
0

3
0

0

2
0
0

1
/0

0
0

2
0

0
2
0
0

7
0

0

1
/5

0
0

1
5

0
3

0
0

1
0
0

2
0

0 7
0

5
0

0
1

5
0

1
0
0

1
5

0

<
1

.0
1

.0
1

.5
1

.0
<

1
.0

<
1

.0 N
1

.0
<

1
.0 N

1
.0

<
1

.0
1

.5 N N N
1

.0
<

1
.0 N

1
.0

<
1

.0 N
<

1
.0

<
1
.0

1
.0

3
.0

1
.0

2
.0

3
.0

2
.0

0
.0 2
.0

<
1

.0
<

1
.0

1
.0

1
.5

1
.0

1
.5

0
.0

0
.0 N
1

.0
0

.0 N
0

.0

<
5 7

15
5 N N N N 5 N N N N N N N 5 5 N 5

<5
N N N N

15 <
5 N

20 15 <
5 15
N N

10

5
<

5 <
5

<
5 N N N N N 10

3
0

2
0

2
0

3
0 30 20 2
0

50 3
0 10

. 
7

0
15 70

0
0

0
0 10 5
0 15 10 15 1
0

0
0 1
0

2
0 2
0

3
0

15 7
0

7
0 50 3
0

7
0 2
0 30 5
0

SO 1
5 20 2
0 3
0

15 7
0

2
0 15 20

<
5 7

1
0

1
0 5

<
5 5

2
0

2
0 N

7
0

<
5 3
0 N N , 
5

1
5

<
5

<5
.

2
0 5 N

<
5

<
5

3
0

5
0 5

3
0 1
5 10 <
5

3
0 5 5

3
0

2
0

<
5 5 5 5 N

2
0

<
5

<
5 7

<
2

0 2
0 20 20 20

<
2
0

<
2

0 20 20
N 30 N

30
N N N

20
N

30 50 2Q
N N N 50 70 N

30 50 '5
0 20 70
N N

30

1
0

0 50 50 N N N 30 N
<

2
0 20



I
z
MI o O O O in O O O in in moinino O in o O O o in O O O o »n in o in m o in o O o O »n «n o inOinom 
I to O *"» -» rvi f» Kt <vi i«i»- rvi fi rvi T- oj ro ^r o m ^r o  - <"vj HI o ^- KI rx -^ «o ft Q rvi rvi in o m in CM ru .- rsi rvj fo  *

C >si ZOOZZ ZZZZZ ZZZZZ ZZZZO ZZZZZ O Z Z Z Z ZZZZZ OZZZZ ZZZZZ
O I O O 00 O 
u </> rv rv M t/\ i^.
I
« 
-» > 
 «  I OOOOO OOOOO QQOtnO OOOOO OOOOO OOOOO OOOOO OOOOO OOOOO 
O t/> rvjrviMirvtrvt rorvirvirviT- ro rvj rsj »- rvi rvtKtrvirvim r>t<vir-cuK> in K% ro m m mK>cu<vi"> r^. m in fo ro rvj NI K% rvi w>

V)

>
I OOOOO OOOOO OOOOtn OOOOO OOOOO OOOOO OOOOO OOOOO OOOOO 
t/i K>*^intnin *n*n*no!"vi Oininr-^ i«oinK>K>m K>^K>Kif^ 1^1^000 in*nK>i^»tn orvii">*ni^, rvi*/%Kiinm

M
I OOOOO Of^OO

00
O. ZOOOO OOOOO OinutZZ OOZOO mZZZO OOOOZ ZOOZO O in in Z Z ZOZOO

l/t VVVVV VV*- V *- V

z
I fw <n o ̂. u-» u-> in in u^ in m o i»- in in in in r. in o N. m in in o O in ̂  in o ^ O in in o o N. o r- m m in in f^. o 
i/» »- *M  - - »-rvivv v'»o i*> »- - mv^-co.- »-

O)
Z OOOOO OOOOZ OZZZZ ZOOOZ QZZQZ ZOOOO OOOOO OOOOO ZOOOO

tnvvv vvv v vv v v vvv vvvvv vvv

ZZ Z Z m o Z OZr>ZZ ZZZZZ ZZZZZ ZZOZZ ZOinZO ZZZZZ ZZZS 
^ fo in "O ^ v f*t

* sr^'Tjj _i _i _) _i _i jj_/_ij _i_j_j_j_i _i _i _i _i _i _«_».i_jj _i_jj_jj _j _i _j _i _i _i _<_)_) _i
 » aa-ary s > >    jr >:sr-?-r. s.s;x>"r >>>>>- »>f>v > > »».> s. sr » K * T >.?>>:



-i ooooz nzz
I IA rty IA IM IM

«<»  - V V

O OOOOO OOO 
t ro IA »n »o IM KI rvi fM

a otnoo ooo
I       » Z    

Vt IA  - «M ^ «- - -
v v v v

a ooooo ooo
i ooooo m in o
«/> ro in K. »M »- .-«- -

I OOOOO OOO 
«/» IA ro ro K. m m K. r»-

z z z z z z z oc ooooo ooo
N OOOOO OOO
I roK.tnK.in OOO

z ooooo ooo
z: moooo IAK.O
I «-mto<^»- «- o

</> ozzzz zz
I «n

4O »-

</) fO l\l IM < .a. ooooo ozo
I MlMIM«-»-  - *-
m v v v v

ooooo ooo
O fO(\»"r»

O O~iO
oe r- in O    <M m^"O
O >» in no «- in oroin
O ««««« «««
<-» -O O O K. K. is. o O

x inmininm mmm
Z Z Z Z Z Z Z

*.*.*> IV

6


